SOLVAY
sowvay| SODA ASH JOINT VENTURE

July 11, 1997

Bemie Dailey

WDEQ-Air Quality Division
122 W. 25th St.

Cheyenne, WY 82002

RE: Solvay Soda Ash Joint Venture Air Quality Permit Application AP-W77
Dear Bemnie:

Following is an explanation of the VISCREEN inputs and the procedure for Methods 5
and 202.

VISCREEN Model Inputs:

The inputs for the VISCREEN model include all permitted particulate emission rates and
the Method 202 back half organic emission rates. The permitted particulate emission rates
include the Method 5 front half and Method 202 inorganic back half emissions. Through
stack testing, it has been found that the only significant Method 202 back half organic
emissions are in the calciner stack exhaust, therefore, only sources AQD #s 17, 48, and 82
have included Method 202 back half organic emissions for the VISCREEN model. These
rates are noted in the table below:

EPA Method 202 Back Half anic

AQD # - Unit PPH | TPY
17 - Calciners #s 1 & 2 common stack | 32.1 | 141
48 - Calciner #3 9.2 40
82 - Calciner #4 294 | 129
Total 70.7 | 310

NOTE: AQD #s 17 and 48 Method 202 organic emission rates are based on actual
testing, the AQD #82 (proposed Calciner #4) emission rate was calculated based on
testing of the existing calciners.

The total permitted particulate emissions following the proposed expansion will be 113
PPH or 495 TPY. The 310 TPY of Method 202 back half organic plus the 495 TPY of
particulate emissions total 805 TPY of emissions for the VISCREEN model. The model
was run with an input of 812 TPY of particulate. At the time of the model run, the
estimated emissions were higher than the current estimate.

Solvay Soda Ash Joint Venture, Inc.
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Bernie Dailey
July 11, 1997
Page #2

Methods 5 and 202:

The purpose of Method 5 is to determine particulate emissions from a stationary source.
A sample of the stack exhaust is drawn through a heated probe and is passed through a
0.3 um filter. The sample is then condensed in a series of impingers so that percent
moisture of the stack exhaust can be determined.

Method 202 is a modification to the impingers or “back half’ catch of the conventional
Method 5 train. The purpose of this method is to quantify particulate matter that
condenses after the Method 5 “front half” filter. The impingers are held at a temperature
below 20°C (68°F). After the sampling is complete, the impinger catch is mixed with
methylene chloride to extract the organic fraction. This fraction and the remaining water
fraction are separated and allowed to evaporate to dryness, leaving behind a residue.
Method 202 does not necessarily simulate normal post stack ambient conditions, and
therefore, may not accurately determine that portion of the stack exhaust that condenses
to particulate in the atmosphere. Solvay Soda Ash Joint Venture in concert with Tg Soda
Ash, OCI Wyoming, and Clean Air Engineering are pursuing a rigorous analysis of the
back half inorganic catch to determine if Method 202 is indeed applicable to the exhaust
stream from a trona calciner. However, at this time, the permitted particulate emission
rates include this inorganic portion of the Method 202 back half. Furthermore, per your
request, the results of Method 202 back half organic have been added to the permitted
particulate emission rates for use in the VISCREEN visibility model.

Enclosed you will find printouts of Methods 5 and 202, and a summary of each.
Sincerely,

RN

Dolly A. Potter
Environmental Engineer

Enclosures
cc: Lee Gribovicz - WDEQ-AQD/Lander

Tamara Blett - USFS/Lakewood
Ann Mebane - USFS/Pinedale
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METHOD 5 - DETERMINATION OF PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

Principle

gas sample drawn jsokinetically from gas stream

filter raintained at a prescribed temperature

particulate matter collected onto a glass fiber filter
particulate mass determined gravimetrically, after removal of
water

Applicability
determination of particulate emissions from stationary sources

Sampling Train

sampling train as shown in Figure 5-1
construction details given in APTD-0581
operation and maintenance described in APTD-0576

Probe Nozzle

stainless steel, glass or approved

button-hook or elbow -
sharp leading edge with < 30° outside taper

1/8 to 1/2 in diameter (0.3 to 1.2 cm) or larger
each nozzle marked and calibrated

Probe Liner

borosilicate or quartz glass (or metal if approved)
equipped with probe heater (to ~120°C or as specified)
borosilicate liners OK up to 480°C (900°F)

quartz liners OK up to 900°C (1650°F) _

316 stainless steel and incoloy 825 OK, subject to approval

Pitot Tube

type S, attached to probe
pitot impact tube and sampling nozzle as shown in Figure 2-6B
pitot calibrated as detailed in Method 2 (pitot tube shall
have a known coefficient)

Differential Pressure Gauge
inclined manometer or equivalent
one for pitot and one for flow orifice

Filter Holder

borosilicate glass with glass frit and silicon gasket
other filter holders OK if approved

holder must seal (pass leak test)

Filter Heating System

required to keep glass filter dry

capable of 120°C or specified temperature
equipped with + 3°C temperature measurement

16
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2.1.7 Condenser

four impingers in series, leak-free fittings

second impinger of Greenburg-Smith design

modifications are subject to approval

known water in impinger one and two

known weight of silica gel, or equivalent, in impinger four
equipped with outlet temperature + 1°C

condenser outlet temperature of < 20°C

other condenser systems subject to approval

* % % * * % * ¥

2.1.8 Metering System

equipment as shown in Figure 5-1

leak-free pump, with vacuum gauge

dry gas meter * 2%, with thermometer + 3°C
.flow rate meter

* % % *

2.1.9 Barometer

capable of measuring + 2.5 mm Hg (0.1 inch)

or corrected reading from weather station

* adjusted to sampling height (1" Hg per 1000 feet)

* ¥

2.1.10 Gas Density Determination Equipment'
* refer to Methods 2, 3 and 4

2.2 Sample Recovery
* probe-liner and probe-nozzle nylon brushes
* wash bottles, glass or polyethylene
* sample storage containers, glass or polyethylene
* petri dishes, for filter
* graduated cylinder or balance
* plastic storage container for silica gel
* funnel
2.3 Analysis
* glass weighing dishes
* desiccator
* analytical balance, * 0.1 mg
* balance + 0.5 g
* beakers, etc.

3.1 Sampling

3.1.1 Filters
* glass fiber without organic binder
* 99.95% efficient at 0.3 um
* unreactive to SO, or SO

3.1.2 Silica Gel
% 6 to 16 mesh

* indicating type
* redry at 175°C for 2 hours

17
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Sample Recovery
acetone-reagent grade, <0.001% residue

Sampling Procedure

tester should be trained and experienced

weigh several 200-300 g portions of silica gel. (or weight
silica gel added to impinger)

check, label, condition and weight filter

condition filter > 24 hr in desiccator or > 2 hr in oven
(105°C)

select sampling site and points by Method 1

determine velocity pressure by Method 2

determine gas density by Methods 3 and 4

measure stack and port, clean out port opening

select nozzle, probe and probe liner

mark distances on sampling probe

determine sampling time requirements

prepare and assemble sampling train (including water and
silica gel in impingers, filter in filter holder and ice and
water in condenser)

leak-check system, if desired, at >15" Hg vacuum

release vacuum from nozzle end

post-test leak-check required

_operate train at isokinetic rate (+ 10%) at each sampling

point by adjusting flow rate

sample equal time at each point

leak-check during run if components changed .
read, adjust and maintain proper filter box temperature
heat and adjust probe temperature to avoid condensation
level and zero mancmeters before test

record initial gas meter valve

position nozzle at first sampling position

start sampling at pre-determined sampling rate

read velocity pressure and adjust flow to isokinetic rate
record all temperatures (probe, hot box, impinger and gas
meter)

record velocity pressure, orifice pressure and vacuum

at end of sampling point time move probe to next position
maintain sampling while moving probe

record approximate gas meter volume at time of moving
adjust sampling rate to new isokinetic value

adjust probe and hot box temperature as needed

add ice to condenser, if needed

record all temperatures and pressure valves

if adjustments are necessary, record values and times

after sampling at final point, close coarse flow valve and
turn off pump

withdraw probe from stack

if stack is at high negative pressure (vacuum), start/stop
sampling pump with probe outside stack

record final gas meter volume

conduct post-test leak-check

18
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leak rate less than 4% or 0.02 cfm acceptable, otherwise
correction required (or void test)

separate (break) connection between filter outlet and
condenser inlet ’

recover sample, analyze and calculate results

Sample recovery
at end of sampling, probe is removed from stack, leak check
conducted and probe allowed to cool

remove probe from sampling train, clean off ends (silicone
grease) and cap end

remove umbilical cord .
remove and drain flexible filter-impinger connection line (if
used) .

clean and cap off impinger (condenser section) inlet and
outlet ‘

remove, clean and cap filter assembly :

transfer probe, filter assembly and condenser to cleanup area
(this area should be clean and protected from the wind)
inspect sampling train components and record any abnormal
conditions, such as a bent nozzle or unusual condenser water
color. .

remove filter from filter holder and place in its marked petri
dish (or similar container)

if necessary, clean any remaining filter fibers from holder
or gasket and add to filter container

quantitatively recover particulate matter from probe nozzle,
fittings and liner plus that from all glassware at inlet side
of filter

clean above parts by washing/rinsing with acetone and brushing
with Nylon bristle brush (wash/rinse with water if required)
brush/rinse parts until no visible particle remains

brush glass probe three times or more

brush metal probe six times or more

store cleaning catch in container #2

mark liquid level in container and identify

save sample of acetone (or water) for a blank analysis
determine water condensate in impingers by weight (+ 0.5g) or
by volume measurement (+ 1 ml)

determine weight change of silica gel (note color of
indicating silica gel)

save liquid impinger catch only if an analysis is required.
Save in marked container

record weight/volume gain on data sheet .

Sample analysis

Container No. 1 - Filter

desiccate 24+ hours to "constant weight" (weight change of
<0.5 mg or 1% of gain)

or oven dry at 105°C for 2+ hours

weigh to + 0.1 mg

19
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Container No. 2 - probe wash

check liquid level (for correction if necessary)
transfer liquid wash to a tared beaker (250 ml)
evaporate to dryness

desiccate to constant weight

weign residue to * 0.1 mg

Container No. 3 - silica gel
weight to + 0.5 mg (may be done in field)

Container with Acetone (or water) Blank
measure liquid sample by volume or by weight
transfer to tared beaker

evaporate and desiccate

weigh to + 0.1 mg

Quality Control Procedures

check meter orifice value by calculation
check gas meter Y factor

use calibrated orifice to check flow

Calibration Procedures

Probe Nozzle

measure and mark before initial use

using micrometer to measure inside diameter + 0.001"
average measurements in three directions

individual measurement differences < 0.004"

record values and nozzle No. in log

nozzle inlet edge to be sharp and round

if diameter difference > 0.004" reshape and remeasure

Pitot Tube
check pitot tube dimensions as in Method 2

Metering System

calibrate system prior to field use and after field use
calibrate system against reference test meter (wet or dry) of
+ 1% accuracy

use equipment set up as shown in Figure 5.5

conduct a metering system leak-check

conduct initial calibrations at several flow rates (3 minimum)
record data and calculations as shown in Figure 5.6

check allowable tolerance of Y and H, values

recalibrate system after each field use

conduct three tests at one intermediate flow rate

calibrate at maximum system vacuum reached during field test
jf Y factor changes more than 5%, recalibrate at all flow
rates

20
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Probe Heater Calibration

check probe heating system before initial use

refer to APTD-0576 for calibration procedure

refer to APTD-0581 for probe construction details

probes with outlet temperature monitors need not be calibrated

Temperature Gauges

calibrate meter system temperature gauges by comparison with
calibrated lab thermometer.

calibrate stack gas temperature by Method 2 procedure

Leak Check of Metering System

set up system as shown in Figure 5-4

pressurize to about 15cm water and observe manometer for one
minute -

* a loss of pressure indicates a leak

*
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correct leak and retest

Calculations

calculate average gas meter temperature
calculate average orifice pressure drop
calculate (or measure) pressure at sampling port
calculate dry gas volume sampled

calculate (if necessary) leak rate correction
calculate water vapor volume

calculate moisture content

calculate acetone (or water) blank correction
calculate filter weight gain

calculate probe wash residue

calculate total particulate concentration
calculate percent isokinetic (I)

check acceptable %I (90%<I<110%)

calculate corrected concentration (for %I error)
calculate stack gas velocity

calculate volumetric flow rate

Alternative Procedures

Dry Gas Meter as a Calibration Standard

requires initial and periodic calibration

calibrate against spirometer or wet test meter

test set up shown in Figure 5-7

example data sheet shown in Figure 5-8

make triplicate runs at 5 flow rates from 10 to 34 lpm
calculate and compare "Y" factor for each test run
each flow Y factor range within 3%

meter coefficient between 0.95 and 1.05

plot a Q vs. average Y factor calibration curve

use this curve when calibrating Method 5 meter
recalibrate the standard dry gas meter annually or every 200
hours of operation

recalibration may be performed at only two flow rates

21
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Critical Orifices as Calibration Standards

may be used in place of wet test meter

celect five orifices to cover the 10 to 34 lpm flow range

at least three orifices must be used to calibrate a Method S
dry gas meter

needle siz: recommendations are presented in a table

a convenient adapter is shown in Figure 5-9 '

use calibration apparatus setup as shown in Figure 5-10
conduct duplicate runs, calculate K using Equation 5-9
calibration procedure outline in Section 7.2.2.2

compare Y factor from two orifices, recalibrate if >2% change

22
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denses at or above the filtration tempera- =
ture, is determined gravimetrically after re- o) W w
moval of uncombined water. o> o=
1.3 Applicability. This method is applica- v <~
ble for the determination of particulate o> >

emissions from stationary sources.
2. Apparatus

2.1 Sampling Train. A schematic of the
sampling train used in this method is shown
in Figure 8-1. Complete construction details
are given In APTD-0581 (Citation 2 in Bibl-
oﬁ.ﬁwsn o-manwonm._-_ ﬁono_- of E_ugg

are also available, For changes from
ﬁw-ﬁﬂﬁﬂﬂﬂﬂw mwﬂ.%“ﬁ»ﬂ 0581 and for allowable modifications of the
train shown in Figure 5-1, see the following
1. Principle and Applicadility subsections.

1.1 Principle, Particulate matter is with- The operating and maintenance proce-
drawn isokinetically from the source and dures for the sampling train are described in
collected on a glass fiber fliter maintained APTD-0676 (Citation 3 in Bibliography).
at a temperature in the range of 120+14° C  Since correct usage is important in obtaln.
(248x25° F) or such other temperature as Ing valid results, all users should read
specified by an applicable subpart of the APTD-0576 and adopt the operating and
standards or approved by Administrator, maintensnce procedures outlined In ft,
U.S. Environmental Protection Agency, for unless otherwise specified herein. The sam-
& particular application. The particulate pling train consists of the following compo-
mass, which Includes any material that con- nents:

THERMOMETER

MAIN VALVE
VAY2016_1.4_001719

IMPINGER TRAIN OPTIONAL, MAY BE REPLACED
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2.3 Analysis. For analysis, the following
equipment is needed.

2.3.1 Qlass Weighing Dishes.

2.3.2 Desiccator.

2.3.3 Analytical Balance. To measur¢ to
within 0.1 mg.

2.3.4 Balance. To measure to within 0.5 g.

2.3.5 Beakers. 250 ml. .

2.3.8 Hygrometer. To measure the rela-
tive humlidity of the laboratory environ-
ment.

2.3.7 Temperature Gauge. To measure
the temperature of the laboratory environ-
ment.

3. Reagents

3.1 Sampling. The reagents used in sam-
pling are as follows:

3.1.1 Filters. Glass fiber filters, without
organic binder, exhibiting at least 89.85 per-
cent efficlency (<0.05 percent penetration)
on 0.3-micron dloctyl phthalate smoke parti-
cles. The filter efficlency test shall be con-
ducted in accordance with ASTM Standard
Method D2986-71 (Reapproved 1978) (incor-
porated by reference—see § 60.17). Test data
from the supplier’s quality control program
are sufficlent for this purpose. In sources
.ontalning SO; or SO,, the filter material
aust be of a type that Is unreactive to SO,
or SO,. Citation 10 in Bibliography, may be
used to select the appropriate filter.

3.1.2 Sllica Gel. Indicating type, 6 to 16
mesh. If previously used, dry at 176° C (350°
F) for 2 hours. New silica gel may be used as
recelved. Alternatively, other types of desic-
cants (equivalent or better) may be used,
subject to the approval of the ,.dministra-
tor.

3.1.3 Water. When analysis of the mate-
rial caught in the impingers {s required.
delonized distilled water shall be used. Run
blanks prior to field use to eliminate a high
blank on test samples.

3.1.4 Crushed Ice.

3.1.5 Stopcock Grease. Acetone-insoluble,
heat-stable silicone grease. This is not neces-
sary If screw-on connectors with Teflon
sleeves, or similar, are used. Alternatively,
other types of stopcock grease may be used,
subject to the approval of the Administra-
tor.

3.3 Sample Recovery. Acetone-reagent
grade, 50.001 percent residue, in glass bot-
tles—is required. Acetone from metal con-
tainers generally has a high iesidue blank
and should not be used. Sometimes, suppli-
ers transfer acetone to glass bottles from
metal containers; thus, acetone blanks shall
be run prior to fleld use and only acetone
with low blank values ( <0.001 percent) shall
be used. In no case shall a blank value of
greater than 0.001 percent of the weight of
acetone used be subtracted from the sample
weight.

3.3 Analysis. Two reagents are required
for the analysis:

40 CFR Ch. | (7-1-91 Edition)

3.3.1 Acetone. Same as 3.2,

3.3.2 Desiccant. Anhydrous calcium sul-
fate, indicating type. Alternatively, other
types of desiccants may be used, subject to
the approval of the Administrator.

4. Procedure

4.1 Sampling. The complexity of this
method is such that, in order to obtain reli-
able results, testers should be trained and
experienced with the test procedures.

4.1.1 Pretest Preparation. It is suggested
that sampling equipment be maintained ac-
cording to the procedure described in
APTD-0576.

Weigh several 200 to 300 g portions of
silica gel In air-tight contalners to the near-
est 0.5 g. Record the total weight of the
sillca gel plus contaliner, on each contalner.
As an alternative, the silica gel need not be
preweighed, but may be weighed directly in
the impinger or sampling holder just prior
to train assembly.

Check fliters visually against light for ir-
regularities and flaws or pinhole leaks.
Label filters of the proper diameter on the
back side near the edge using numbering
machine ink. As an alternative, label the
shipping containers (glass or plastic petrl
dishes) and keep the filters in these contain-
ers at all times except during sampling and
weighing.

Desiccate the filters at 20+5.6° C (68+10°
F) and ambient pressure for at least 34
hours and weigh at intervals of at least 6
hours to a constant weight, ie., 0.5 mg
change from previous weighing: record re-
sults to the nearest 0.1 mg. During each
welghlng the filter must not be exposed to
the laboratory atmosphere for a period
greater than 2 minutes and a relative hu-
midity above 50 percent. Alternatively
(unless otherwise specified by the Adminis-
trator), the filters may be oven dried at 108°
C (220° F) for 2 to 3 hours, desiccated for 2
hours, and weighed. Procedures other than
those described, wii.ch account for relative
humidity effects, may be used, subject to
the approval of the Administrator.

4.1.2 Preliminary Determinations. Select
the sampling site and the minimum number
of sampling polnts according to Method 1 or
as specified by the Administrator. Deter-
mine the stack pressure, temperature, and
the range of velocity heads using Method 2;
it is recommended that a leak-check of the
pitot lines (see Method 2, Section 3.1) be
performed. Determine the moisture content
using Approximation Method 4 or its alter-
natives for the purpose of making isokinetic
sampling rate settings. Determine the stack
gas dry molecular weight, as described in
Method 2, Section 3.6; if integrated Method
3 sampling is used for molecular weight de-
termination, the Integrated bag sample
shall be taken simultaneously with, and for
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the same total length of time as, the partic-
ulate sample run.

Select a nozzle size based on the range of
velocity heads, such that it is not necessary
to change the nozzle size in order to main-
tain isokinetic sampling rates. During the
run, do not change the nozzle size. Ensure
that the proper differential pressure gauge
is chosen for the range of velocity heads en-
countered (see Section 2.2 of Method 2).

Select a suitable probe liner and probe
length such that all traverse points can be
sampled. For large stacks, consider sampling
from opposite sides of the stack to reduce
the length of probes.

Select a total sampling time greater than
or equal to the minimum total sampling
time specified in the test procedures for the
specific industry such that (1) the sampling
time per point is not less than 2 min (or
some greater time interval as specified by
the Administrator), and (2) the sample
volume taken (corrected to standard condi-
tions) will exceed the required minimum
total gas sample volume. The latter is based
on an approximate average sampling rate.

It is recommended that the number of
minutes sampled at each point be an integer
or an integer plus one-half minute, in order
to avold timekeeping errors. The sampling
time at each point shall be the same.

In some circumstances, e.g., batch cycles,
it may be necessary to sample for shorter
times at the traverse points and to obtain
smaller gas sample volumes. In these cases,
the Administrator's approval must first be
obtained.

4.1.3 Preparation of Collection Train.
During preparation and assembly of the
sampling train, keep all openings where con-
tamination can occur covered until just
prior to assembly or until sampling is about
to begin.

Place 100 ml of water in each of the first
two impingers, leave the third impinger
empty, and transfer approximately 200 to
300 g of preweighed sllica gel from its con-
tainer to the fourth impinger. More sllica
gel may be used, but care should be taken to
ensure that it is not entrained and carried
out from the impinger during sampling.
Place the container in a clean place for later
use in the sample recovery. Alternatively,
the weight of the silica gel plus impinger
may be determined to the nearest 0.8 g and
recorded.

Using a tweezer or clean disposable surgl-
cal gloves, place s labeled (identified) and
weighed fliter in the fiiter holder. Be sure
that the fliter is properly centered and the
gasket properly placed so as to prevent the
sample gas stream from circumventing the
filter. Check the fliter for tears after assem-
bly is completed.

When glass liners are used, install the se-
lected nozzle using a Viton A O-ring when
stack temperatures are less than 2060° C

(X1 \-.\1. Py 000N 9.

(500° F) and an asbestos string gasket when
temperatures are higher. See 76
for detaills. Other connecting systems
either 316 stainless steel or Teflon f: es
may be used. When metal liners arefbsed,
install the nozzle as above or by & leakfree
direct mechanical connection. U]
probe with heat resistant tape or by e
other method to denote the proper

-
point. F E—M
Set up the train ag in Pigure 8-1, it
necessary) a very light cost of siiepne
grease on all ground glass joints, greasing
only the outer portion (see AF ID-0878) to
avold possibllity of contamination by sll-
{cone grease. Subject to the spproval otkthe
Administrator, a glass cyclone may b(Psed
between the probe and filter holder (khen

the total particulate catch is ex to
exceed 100 mg or when water droplets are
present in the stack gas. A

Place crushed ice around the impingPs.

4.1.4 Leak-Check Procedures. i |

4.1.4.1 Pretest Leak-Check. A est
leak-check Is recommended, but ngy re-
quired. If the tester opts to conduct re-
test leak-check, the following procedure
shall be used,

After the sampling train has been assem-
bled, turn on and set the filter and probe
hesating systems at the desired operating
temperatures. Allow time for the tempers-
tures to stabllize. If a Viton A O-ring or
other leak-free connection is used in assem-
blimg the probe nozzle to the probe liner,
leak-check the train at the sampling site by
plugging the nozzle and pulling & 380 mm
Hg (16 in. Hg) vacuum.

Note A lower vacuum may be used, pro-
vided that it is not exceeded during the test.

If an asbestos string Is used, do not con-
nect the probe to the train during the leak-
check. Instead, leak-check the train by first
plugging the inlet to the fliter holder (cy-
clone, if applicable) and pulling a 380 mm
Hg (15 in. Hg) vacuum (see Note immediate-
ly above). Then connect the probe to the
train and leak-check at about 28 mm Hg (1
in. Hg) vacuum; alternatively, the probe
may be leak-checked with the rest of the
sampling train, in one step, at 380 mm Hg
(18 in. Hg) vacuum. Leakage rates {n excess
of 4 percent of the average sampling rate or
0.00057 m*%min (0.03 cfm), whichever s less,
are unacceptable.

The following leak-check instructions for
the sampling train described in APTD-05676
and APTD-0881 may be helpful. 8tart the
pump with bypass valve fully open and
coarse adjust valve, completely closed. Par-
tially open the coarse adjust valve and
slowly close the bypass valve until the de-
sired vacuum {s reached. Do not reverse di-
rection of bypass valve; this will cause water
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When the stac.. ~ahder significant nega-
tive pressure (height of implnger stem),
tnke care to close the coarse adjust valve
before inserting the probe into the stack to
prevent water from backing into the filter
holder. If necessary, the pump may be
turned on with the coarse adjust valve
closed.

When the probe is in position, block off
the openings around the probe and porthole
to prevent unrepresentative dilution of the
gas stream.

Traverse the stack cross-section, as re-
quired by Method 1 or as specified by the
Administrator, being careful not to bump
the probe nozzle into the stack walls when
sampling near the walls or when removing
or inserting the probe through the port-
holes; this minimizes the chance of extract-
ing deposited material.

During the test run, make serfodic adjust-
ments to keep the temperature arcund the
fiiter holder at the proper level; add more
ice and, If necessary, salt to maintain a tem-
perature of less than 20° C (68° F) at the
condenser/silica gel outlet. Also, periodical-
ly check the level and zero of the manome-
ter.

If the pressure drop across the fliter be-
comes too high, making Isokinetic sampling
¢ifficult to maintain, the filter may be re-
placed In the -..lit of a sample run. It is
recommended that another complete filter
assembly be used rather than attempting to
change the filter itself. Before a new filter
assembly is installed, conduct a leak-check
tree Section 4.1.4.2). The total particulate
weight shall Include the summation of all
{ilter assembly catches.

A single train shall be used v *he entire
sample run, except in cases where simulta-
neous sampling is required in two or more
s-rarate ducts or at two or more different
lccations within the same duct, or, in cases
where equipment fallure necessitates a
change of trains. In all other situations, the
use of two or more trains will be subject to
the approval of the Administrator.

Note that when two or more tralns are
tsed, separate analyses of the front-half
and (if applicable) impinger catches from
e~ch train shall be performed, unless identi-
cal nozzle sizes were used on all tralins, in
which case, the front-half catches from the
{ndividual trains may be combined (as may
the Impinger catches) and one analysis of
{ront-half catch and one analysis of imping-
er catch may be performed. Consult with
the Administrator for details concerning the
czlculation of results when two or more
<rains are used.

At the end of the sample run, turn off the
coarse adjust valve, remove the probe and
nozzle from the stack, turn off the pump,
record the f{inal dry gas meter reading, and
conduct a post-test leak-check, as outlined
in Section 4.1.4.3. Also, leak-check the pitot

lines as described in Method 2, Section 3.1;
the lines must pass this leak-check, in order
to validate the velocity head data.

4.1.6 Calculation of Percent Isokinetic.
Calculate percent isokinetic (see Calcula-
tions, Section 6) to determine whether the
run was valld or another test run should be
made. If there was difficulty in maintaining
{sokinetic rates due to source conditions,
consult with the Administrator for possible
variance on the isokinetic rates.

4.2 Sample Recovery. Proper cleanup
procedure begins as soon as the probe is re-
moved from the stack at the end of the sam-
pling period. Allow the probe to cool.

When the probe can be safely handled,
wipe off all external particulate matter near
the tip of the probe nozzle and place a cap
over it to prevent losing or gaining particu-
late matter. Do not cap off the probe tip
tightly while the sampling train is cooling
down as this would create a vacuum in the
filter holder, thus drawing water from the
impingers into the filter holder.

Before moving the sample train to the
cleanup site, remove the probe from the
sample train, wipe off the silicone grease,
and cap the open outlet of the probe. Be
careful not to lose any condensate that
might be present. Wipe off the silicone
grease from the filter inlet where the probe
was fastened and cap it. Remove the umbill-
cal cord from the last impinger and cap the
impinger. If a flexible line is used between
the first impinger or condenser and the
filter holder, disconnect the llne at the
filter holder and let any condensed water or
liquid drain into the impingers or condens-
er. After wiping off the silicone grease, cap
off the fliter holder outlet and impinger
inlet. Either ground-glass stoppers, plastic
caps, or serum caps may be used to close
these openings.

Transfer the probe and fliter-lmpinger as-
sembly to the cleanup area. This area
should be clean and protected from the
wind s0 that the chances of contaminating
or losing the sample will be minimized.

Save a portion of the acetone used for
cleanup as a blank. Take 200 ml of this ace-
tone directly from the wash bottle being
used and place it in a glass sample contalner
labeled “acetone blank.”

Inspect the traln prior to and during dis-
assembly and note any abnormal conditions.
Treat the samples as follows:

Container No. 1. Carefully remove the
filter from the filter holder and place it in
its identified petri dish container. Use a pair
of tweezers and/or clean disposable surgical
gloves to handle the filter. If it Is necessary
to fold the filter, do so such that the partic-
ulate cake is inside the fold. Carefully trans-
fer to the petri dish any particulate matter
and/or fiiter fibers which adhere to the
fiiter holder gasket, by using a dry Nylon
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Seal the container.

Container No. 2. Taking care to see that
dust on the outside of the probe or other ex-
terior surfaces does not get into the sample,
quantitatively recover particulate matter or
any condensate from the probe nozzle,
probe fitting, probe liner, and front half of
the filter holder by washing these compo-
nents with acetone and placing the wash in
a glass container. Distilled water may be
used instead of acetone when approved by
the Administrator and shall be used when
specified by the Administrator; in these
cases, save a water blank and follow the Ad-
ministrator’s directions on analysis. Perform
the acetone rinses as follows:

Carefully remove the probe nozzle and
clean the inside surface by rinsing with ace-
tone from & wash bottle and brushing with
a Nylon bristle brush. Brush until the sce-
tone rinse shows no visible particles, after
which make a final rinse of the inside sur-
face with acetone.

Brush and rinse the inside parts of the
Swagelok fitting with acetone in a similar
way until no visible particles remain.

Rinse the probe liner with acetone by tiit-
ing and rotating the probe while squirting
acetone into Its upper end so that all inside
surfaces will be wetted with acetone. Let the
acetone drain from the lower end into the
sample container. A funnel (glass or poly-
ethylene) may be used to aid on transfer-
ring liquid washes to the container. Follow
the acetone rinse with a probe brush. Hold
the probe in an inclined position, squirt ace-
tone into the upper end as the probe brush
is being pushed with a twisting action
through the probe; hold s sample container
underneath the lower end of the probe, and
catch any acetone and particulate matter
which Is brushed from the probe. Run the
brush through the probe three times or
more until no visible particulate matter Is
carried out with the acetone or until none
remains in the probe liner on visual inspeo-
tion. With stainless steel or other metal
probes, run the brush through; in the above
prescribed manner at least six times since
metal probes have small crevices in which

particulate matter can be entrapped. Rinse’

the brush with acetone, and quantitatively
collect these washings {n the sample con-
tainer. After the brushing, make a final ace-
tone rinse of the probe as described above.

It is recommended that two people clean
the probe to minimize sample losses. Be-
tween sampling runs, keep brushes clean
and protected from contaminations.

After ensuring that all joints have been
wiped clean of silicone grease, clean the
instide of the front half of the filter holder
by rubbing the surfaces with a Nylon bristle
brush and rinsing with acetone. Rinse each
surface three times or more If needed to
remove visible particulate. Make a final

rinse ol LNe Drusan Wu
ly rinse out the glass cycione, also (if appli-
cable). After all acetone washings and par-
ticulate matter have been collected e
sample container, tighten the lid e
sample container so that acetone

leak out when it is shipped to the

Conlainer No. 3. Note the color of .
dicating silica gel to determine if it has
completely spent and make a notation Qf its
condition. Transfer the silica gel from' the
fourth impinger to its original container
and seal. A funnel may make it easidDto
pour the silica gel without spiiling. A rupijer
policeman may be used as an aid in reggv-
ing the silica gel from the impinger. It t
necessary to remove the small amo {
dust particles that may adhere to th .
pinger wall and are difficult to e.
Since the galn in weight is to be r
moisture calculations, do not use any 4
or other liquids to transfer the silica g¥L, If
a balance is available in the field, foll U]
procedure for container No. 8 in Sectioff).3.

Impinger Water. Treat the impingers es
follows; Make a motation of any color or
film in the liquid catch. Measure the liquid
which is in the first three impingers to
within £1 ml by using a graduated cylinder
or by weighing it to within 0.8 g by using &
balance (if one is avallable). Record the
volume or weight of liquid present. This in-
formation is required to calculate the mols-
ture content of the effluent gas.

Discard the liguid after measuring and re-
cording the volume or weight, unless analy-
sis of the impinger catch is required (see
Note, Section 2.1.7).

If a different type of condenser is used,
measure the amount of moisture condensed
elther volumetrically or gravimetrically.

Whenever possible, containers should be
shipped in such a way that they remain up-
right at all times,

4.3 Analysis. Record the data required on
a sheet such as the one shown in Figure 8-3.
Handle each sample container as follows:

F10URE 8-3—ANALYTICAL DATA

Plant.
Date
Run No.
Fliter No.
Amount liquid lost during transport ————
Acetone blank volume, ml
Acetone wash volume, ml
Acetone blank concentration, mg/mg (Equa-
tion 8-4)
Acetone wash blank, mg (Equation 8§-8) —
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WET TEST METER

Figure 5.5 Equipment arrangement for metering
system calibration.
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: PR .
Date Metering System
Identification: [Ta)
Barometric pressure, Pp = . in. Hg ~
Orifice |Spirometer |Ory gas Temperatures v
manometer| (wet meter)| meter |Spirometer Ury Gas Meter *0
setting [gas volume [volume |(wet meter)| TnTet | Uutlet [ Average ﬁoq
aH Y, ] t t t t
in, H0 [ 123 T3 F sl f F __ |spin
1-
|
—l
Calculations . (o)
H—
Y AHO
8H 2
in. Hy0 Y Pp_(te * 460) 0.0317 ah_ |(ty * 460) ©
v Pr {te # A60) |~ ¥, _
v, __.c . o. [(t, + 460) b (to W
Average . M

Y =« Ratio of reading of wet test meter to dry test meter; tolerance
for individual values +0.02 from average.

aHg = Orifice pressure differential that equates to 0.75 cfm of air
@ 68°F and 29.92 inches of mercury, in. H20; tolerance for
individual valves +0.20 from average.

Figure 5.6. Example data sheet for calibration of metering
system (English units).
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Meth. 5
~
6.1 Nomenclature.

A.=Cross-sectlonal ares of nozzle, m? ft.

B..=Water vapor in the gas :tream, propor-
tion by volume.

C.=Acetone blank residue concentration,
mg/mg.

c,=Concentration of particulate matter in
stack gas, dry basis, corrected to stand-
ard conditions, g/dscm (g/dscf).

I=Percent of isokinetic sampling.

L.=Maximum acceptable leakage rate for
either a pretest leak check or for a leak
check following a component change;
equal to 0.00057 m?*/min (0.02 cfm) or 4
percent of the average sampling rate,
whichever s less.

Li=Individual leakage rate observed during
the leak check conducted prior to the
«qu" component change (i=1, 2, 3...n),
m?* min (cfm).

L,=Leakage rate observed during the post-
test leak check, m?*/min (cfm).

me=Mass of resldue of acetone after evapo-
ration, mg.

ma=Total amount of particulate matter col-
lected, mg.

M.=Molecular welght of water, 18.0 g/g-
mole (18.01b/1b-mole).

P, =Barometric pressure at the sampling
site, mm Hg (in. Hg).

P,=Absolute stack gas pressure, mm Hg (In,
Hg).

P.,=Standard absolute pressure, 760 mm
Hg (29.92 in. Hg).

R=Ideal gas constant, 0.06236 mm Hg-m?¥/
*K-g-mole (21.85 In. Hg-1t*/°R-1b-mole).

T..=Absolute average dry gas meter temper-
ature (see Figure 5-2), 'K CR).

T,=Absolute average stack gas temperature
(see Figure 5-2), 'K ("I}

T,..=Standard absolute temperature, 203° K
(528° R).

V.=Volume of acetone blank, ml.

V.e=Volume of acetone used in wash, ml.

Vie=Total volume of liquid collected in im-
pingers and slilica gel (see Figure 5-3),
ml.

Va=Volume of gas sample as measured by
dry gas meter, dem (dscf).

Vauwn=Volume of gas sample measured by
the dry gas meter, corrected to standard
conditions, dscm (dscf).

Vevey=Volume of water vapor in the gas
sample, corrected to standard condl-
tions, scm (scf).

1, =Stack gas velocity, calculated by Method
2, Equation 2-9, using data obtained
from Method 5, m/sec (ti/sec).

W.=Welght of residue In acetone wash, mg.

Y=Dry gas meter calibration factor.

AH=Average pressure differential a&cross
the orifice meter (see Figure $-2), mm
H,O0 (in. H,0).

pe=Density of acetone, mg/ml (see label on
bottle).

P1. 60, 2

QYU WA Nide 8 \F=i72 0 RUllIVE
.

pe=Density of water, 0.9982 g/ml (0.002201
1b/ml).

9=Total sampling time, min.

0,=Sampling time interval, from the begin-
ning of & run until the first component
change, min.

0,=Sampling time interval, between two suc-
cessive component changes, beginning
with the interval between the first and
second changes, min.

6,=Sampling time interval, from the f{inal
(n®) component change until the end of
the sampling run, min,

13.8=Specific gravity of mercury.

60=Sec/min.

100=Conversion to percent.

6.2 Average Dry Gas Meter Temperature
and Average Orifice Pressure Drop. See
data sheet (Figure 5-2).

6.3 Dry Gas Volume. Correct the sample
volume measured by the dry gas meter to
standard conditions (20° C, 760 mm Hg or
68° F, 20.92 in. Hg) by using Equatlon 8-1.

ol
Vet =Va¥(F22) Detizg
= (orel) - Q;l Nv-_.-

Py.. 4 (0H/13.0)
Ta

Equstion 3-1

uﬁr\-ﬁ\lu\

Where;
K.=0.3858 *K/mm Hg for metric units
=17.64 *R/in. Hg for English units

Notz: Equation 56-1 can be used as written
unless the leakage rate observed during any
of the mandatory leak checks (i.e., the post-
test leak check or leak checks conducted
prior to component changes) exceeds L.. If
L, or ; exceeds La, Equation 5-1 must be
modified as follows:

(a) Case 1. No component changes made
during sampling run. In this case, replace
Va in Equation 5-1 with the expression:

[Va—(Ly—La)8)

(b) Case II. One or more component
changes made during the sampling run. In
this case, replace Va in Equation 5-1 by the
expression:

ﬁ<‘| A P- - N\QVQ-

:
|. MU A \: || \\an.ln A §... \.-VQ..;
122
and substitute only for those leakage rates
(L or L,) which exceed Le.

6.4 Volume of Water Vapor.

758
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Where: Eq. 5-2

K,=0.001333 m*%ml for metric units
«0.04707 1t*/ml for English units.

6.8 Moisture Content.

Eq. 56-3
Norr: In saturated or water droplet-laden
gas streams, two calculations of the mois-
ture content of the stack gas shall be made,
one from the impinger analysis (Equation 8-
3), and a second from the assumption of
saturated conditions. The lower of the two
values of Be shall be considered correct.
The procedure for determining the molisture
content based upon assumption of saturated
conditions Is given in the Note of 8ection 1.2
of Method 4. For the purposes of this
method, the sverage stack gas temperature
from Figure 6-3 may be used to make this
determination, provided that the accuracy
of the in-stack temperature sensor is +1° C
(2" F).

6.6 Acetone Blank Concentration.
me
C, = — Eq. 54
s‘.o
6.7 Acetone Wash Blank.
L)
WemCo G"\l go 5-8

6.8 Total Particulate Weight. Determine
the total particulate catch from the sum of
the welghts obtained from Containers 1 and
2 less the acetone blank (see Figure 8-3).

Notr: Refer to Section 4.1.6 to assist in
calculation of resuilts involving two or more
fliter assemblies or two or more sampling
trains.

6.9 Particulate Concentration.

C,=(0.001 g/mg) (Ma/ Vi (a0))

Eq. 8-6
6.10 Conversion Factors:

From AT
o, . 0.02832.
0 m oon N
o/ne. or/ne 15.09. (N
i i —
wn S gl
6.11 Isokinetio Variation. m
6.11.1 Calculation From Raw Data. _
<

Im
100 T,UK, Ve +( Via ¥/ TuX Pows +AH/13 88
606v, P, A _

()
Where: uMc..a

.h..le.eea.:!!ﬁ-|5.\!-|..ﬂ no.. W- :a
units.
=0.002669-in. Hg—ft*/ml—°R for ESKlish

units, >
<-o-..w”.h Calculation From E—.b..ﬂm::
100 T, V
.— - s "m(std) v.ﬁ 7))
60 Tg Vv, 0 A, P, (1 -8,)
% x. ._.. <-..n.= £ 5.8
PvAO(1-8,)
Where:
K,=4.320 for metric units
«=0.00460 for English units.

6.12 Acceptable Results, If 90 percent <
1 ¢ 110 percent, the results are acceptable.
1f the particulate results are low in compari-
son to the standard, and I is over 110 per-

_cent or less than 90 percent, the Administra-

tor may sccept the resuits. Citation 4 In the
bibliography section can be used to make sc-
ceptabllity judgments, If I is judged to be
unacceptable, reject the particulate results
and repeat the test.

6.13 Stack Gas Velocity and Volumetric
Flow Rate. Calculate the average stack gas
velocity and volumetric flow rate, if needed,
using data obtained in this method and the
w.a..-:enu in Sections 8.2 and 8.3 of Method

1. Alternative Procedures
7.1 Dry Gas Meter as a Calibration
Standard. A dry gas meter may be used as 8
calibration standard for volume measure
ments in place of the wet test meter speci:
fied in Section 8.3, provided that it is call
brated Initially and recalibrated periodically
as follows:
.._a.: Standard Dry Gas Meter Calibra
on.
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-
7.1.1.4 Calculate flow rate, Q, for each
run using the wet test meter gas volume, V,,
and the run time, 6. Calculate the dry gas
meter coefficient, Y.. for each run. These
calculations are as follows:

P V.
Q=K, —_
tettang O
Ve (te+tue Pu.
Yea= Ap
Ve tottus) P+ —)
13.6
Where:

K,=0.3858 for international sysiem of units
(SI); 17.64 for English units.
V.=Wet test meter volume, liters (ft ™.
Ve=Dry gas meter volume, liters ({t ".
te=Average dry gas meter temperature, °C
F).
t=273° C for SI units; 460° F' for English
units.
t.=Average wet test meter temperature, °C
CF).
P,., = Barometric pressure, mm Hg (in. Hg).
Ap=Dry gas meter Inlet differential pres-
sure, mm H,O (in. H,0).
#=Run time, min.
7.1.1.5 Compare the three Y. values at
each of the flow rates and determine the
maximum and minimum values. The differ-
ence between the maximu™ and minimum
values at cach flow rate should be no great-
er than 0.030. Extra sets of triplicate runs
may be made In order to complete this re-
quirement. In addition, the meter coeffl-
clents should be between 0.85 and 1.05. If
these specifications cannot be met In three
sets of successive triplicate runs, the meter
1s not suitable as a calibration standard and
should not be used as such. If these specifi-
catlons are met, average the three Y, values
at each flow rate resulting In five average
meter coefficients, Y.
7.1.1.8 Prepare a curve of meter coeffl-
clent, Y.. versus flow rate, Q, for the dry
gas meter. This curve shall be used as a ref-
erence when the meter is used to calibrate
other dry gas meters and to determine
whether recalibration is required.
7.1.2 Standard Dry Gas Meter Recallbra-
tion.

7.1.2.1 Recalibrate the standard dry gas’

meter against a wet test meter or spirometer
annually or after every 200 hours of oper-
ation, whichever comes first. This require-
ment is valid provided the standard dry gas

meter 18 kept in a laboratory and, if trans-
ported, cared for as any other laboratory In-
strument. Abuse to the standard meter may
cause a change in the calibration and will
require more frequent recalibrations.

7.1.2.2 As an alternative to full recalibra-
tion, a two-point calibration check may be
made. Follow the same procedure and
equipment arrangement as for a full recali-
bration, but run the meter at only two flow
rates (suggested rates are 14 and 28 liters/
min (0.5 and 1.0 cfm)]. Calculate the meter
coefficients for these two points, and com-
pare the values with the meter calibration
curve. If the two coefficients are within
+1.5 percent of the calibration curve values
at the same flow rates, the meter need not
be recalibrated until the next date for a re-
calibration check.

7.2 Critical Orlfices As Callbration
Standards. Critical orifices may be used as
calibration standards in place of the wet
test meter specified in Section 5.3, provided
that they are selected, calibrated, and used
as follows:

7.2.1 Section of Critical Orifices.

7.2.1.1 The procedure that follows de-
scribes the use of hypodermic needles or
stalnless steel needle tubings which have
been found suitable for use as critical ori-
fices. Other materials and critical orifice de-
slgns may be used provided the orifices act
as true critical orifices; l.e., a critical
vacuum can be obtalned, as described in Sec-
tion 7.2.2.2.3. Select five critical orifices that
are appropriately sized to cover the range of
flow rates between 10 and 34 liters/min or
the expected operating range. Two of the
critical orifices should bracket the expected
operating range.

A minimum of three critical orifices will
be needed to callbrate a Method 5 dry gas
meter (DGM); the other two critical orifices
can serve as spares and provide better selec-
tion for bracketing the range of operating
flow rates. The needle sizes and tubing
lengths shown below give the following ap-
proximate flow rates:

Flow rate Flow rate

Gauge/cm (ters/min) Gauge/cm (Vters/min)
12/7.8 32.56 14/2.5 19.54
12/10.2 30.02 14/6.14 172
13/2.8 5.1 14/16 16.14
13/5.4 23.50 18/3.2 14.10
13/7.6 22.37 18/7.8 1101
13/102 20.67 15/10.2 10.48

7.2.1.2 These needles can be adapted to a
Method 5 type sampling train as follows:
Insert & serum bottle stopper, 13- by 20-mm
sleeve type, into a %-inch Swagelok quick
connect. Insert the needle into the stopper
as shown in Figure 5-9.
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CRITICAL
ORIFICE

SERUM
STOPPER

Figure 5-9.

[ :

i
o
o
CONNECT <
i
(o)

Critical orifice adaptaticn to zonroamm
N

metering system.

7.2.2 Critical Orifice Calibration. The
procedure described in this section uses the
Method 8 meter box configuration with a
DGM as described In Section 2.1.8 to call-
brate the critical orifices. Other schemes
may be used, subject to the approval of the
Administrator.

7.2.2.1 Callbration of Meter Box. The
critical orifices must be calibrated in the
same configuration as they will be used; i.e.,
there should be no connections to the inlet
of the orifice.

7.2.2.1.1 Before calibrating the meter
box, leak check the system ss follows: Fully
open the coarse adjust valve, and complete-
ly close the by-pass valve. Plug the inlet.
Then trun on the pump, and determine
whether there Is any leakage. The leakage
rate shall be zero; l.e., no detectable move-

-

Y

ment of the DGM dial shall be or 1
minute.

7.2.3.1.3 Check also for leakages {nithat
portion of the sampling train betw the
pump and the orifice meter. mnu..%ch
for the procedure; make any , i
necessary. 1If leakage is detected, check for
cracked gaskets, loose fittings, worn O-rings,
etc., and make the necessary repairs.

723.1.3 After determining that the
meter box ls leakless, calibrate the mete:
box according to the procedure given in Sec
tion 6.3. Make sure that the wet test mete:
meets the requirements stated in Sectlon
7.1.1.1. Check the water level In the wet test
meter. Record the DGM calibration factor
Y.

7.2.2.2 Callbration of Critical Orifices
Set up the apparatus as shown In Figure 8.
10.
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Run number
Dry gas meter
1 2
Ditt, . Ve m* Lt
__ Inlet/ouliet temperatures:
71,17 JRRaons By o o FRR [ /
Final °C (°F) eeeee / /
Avg. Temperatws, by o] C 'P)
TiMO, © ccceemecrsersosscssessressmnsaseses| MIN/BOC..coccoee. / /
min,
Orifice man. rdg., AH. | mm (in.)
HO.
Bas. prossure, Py, ...ccecoevcsomees mm (in.) Hg
Ambient P . & ‘c(h
PUMP VBCUUM .coveccrcearcasscemeene.] MM (in.) HY
Veew mILn
Vatne me (L")
DGM cal. factor, Y

Figuré 5-12. Data sheet for determining
DGM Y factor.
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METHOD 5A—DEITERMINATION OF PARTICULATE
EMISSIONS FROM THE ASPHALT PRocEss-
ING AND ASPHALT ROOZING INDUSTRY

1. Applicadility and Principle

1.1 Applicability. This method applies to
the determination of particulate emissions
from asphalt roofing industry process satu-
rators, blowing stills, and other sources as
specified In the regulations.

1.2 Principle. Particulate matter is s:.-.
drawn isokinetically from the source and
collected on a glass filter fiber maintalned
at a temperature of 42°+10°C (108°:18°F).
The particulate mass, which includes any

material that condenses at or above the {ii-
tratlon temperature, is determined gravi-
metrically after removal of uncombined
water.

3. Apparatus

2.1 Sampling Traln. The sampling train
conflguration is the same as shown In
Figure 6-1 of Method 6. The sampling train
consists of the following components:

2.1.1 Probe Nozzle, Pitot Tube, Differen-
tial Pressure Gauge, Filter Holder, Condens-
er, Metering System, Barometer, and Gas
Density Determination Equipment. Same as
Method 5, Sectlons 2.1.1, 2.1.3 to 2.1.5, and
2.1.7 to 2.1.10, _.ouuno:ﬁ:‘

2.1.2 Probe Liner. Same as in Method 8,
Section 2.1.2, with the note that at high
stack gas temperatures (greater than 250°C
(480°F)), water-cooled probes may be re-
quired to control the probe exit tempera-
ture to 42°+10°C (108 +18°F).

2.1.3 Precollector Cyclone. Borosilicate
glass following the construction details
shown In Alr Pollutlon Technical Docu-
ment-0581, “Construction Detalls of Isokin-
etlc Source-Sampling Equipment”.

Note: The tester shall use the cyclone
when the stack gas molsture is greater than
10 percent. The tester shall not use the pre-
collector cyclone under other, less severe
conditions.

214 Filter Heating System. Any heating

(or coollng) system capable of maintaining &
sample gas temperature at the exit end of

166

AxTHOD 6—DETERMINATION OF SULYUR Djox-

pE  EM18810N8 FROM  STATIONARY
Sobrges
1. Principle and 4pplicadility
1.1 Principle. A ple is ex ted

from the sampling point In 3
sulfuric acid mist (including sulfur4=lg ...3
and the sulfur dioxide are -avl.-oo.-.
sulfur dioxide fraction is -.-o-.:.on c
barlum-thorin titrationx

1.2 Applicabtitty. .n.-:u:.o:-on_-
ble fo e determination of -..u\\\ Kide
emissions from stationary 8o e min-
imum detectable limit of
been determined 3 b \
of 80,/m?® (2.12x
upper limit has \ wanc:u—-oa tests have
shown that o9 rations as high as 80,00
mg/m? o 0f 50, ¢! be collected efficiently\in
two mid mpingers, each containing 6
mi pr§ of 3 percent hydrogen peroxidg,

fte of 1.0 Ipm for 20 minutes. Based ¢

lligrams (ing)
t*). Although|no

peifiethod |has -

theoretical calculations, the upper concen-
tration limit in a 20-liter sample is
93,300 mg/m*. \
Possible interferents are £ -H.ﬁm“u‘
water-soluble cations, \ # o.._no-.
tions and fluorid des - removed by Btess
wool filters opropano} bubbler, n
..88. .—o \ afTec 8. the 80, analysls.
co.-.- »-uos from a gas s
gh ona.of very fine

‘ : 8.-5--5.:...- 0 833_._?
18-.. r

Qigh-efficlency glass fiber

must be usedNn place of the glass wool plug
(Le., the one in“thg probe) to removesihe
cation interferents.

Free ammonia interfer®s.by reacting
80, to form particulate sulf d by r

ing with the indicator. If free &mmo!
present (this can be determined by é_.
edge of the process and the presengy]of
white particulate matter in the pro d
isopropanol bubbler), the aiternative
dures in Section 7.2 shall be used.
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METHOD 202 - DETERMINATION OF CONDENSIBLE PARTICULATE
EMISSIONS FROM STATIONARY SOURCES

Applicability .
determination of condensible particulate matter (CPM) from
stationary sources -

defined as material that condenses after passing through an
in-stack filter

method intended for use with Method 201 or 201A

in general, could,ggvused\gigh_ugggpds 5 or 17

specifies use oftglass lined probe =,

method could be modified for other probe or filter temperature
other absorbed gases could become part of the above defined
CPM

Principle

CPM is collected in the impinger portion of a Method 17 train
impingers are purged with nitrogen to remove dissolved sulfur
dioxide gases

impinger solution extracted with methylene chloride

organic and aqueous fractions taken to dryness and residue
weighed _

sum of two fractions represents CPM

Precision
a few select data indicates approximately *20%

Interference
ammonia (i.e. as used to control HCl)
can measure Cl and correct CPM value

Apparatus

same as Method 17 except

glass lined probe

first two impingers of standard tip design
pre cleaned and MeCl, rinsed glassware
sample recovery as in Method 5, plus
Nitrogen cylinder and purge line

with rotameter for 20 lpm N, flow rate

jon chromatograph used for sulfate analysis
sampling train shown in Figure 202-1
post-test nitrogen purge system shown in Figure 202-2

Reagents

in general, reagents of Method 5
deionized distilled water

N, gas

methylene chloride

ammonium hydroxide

pH indicator (phenolphthalein)

Procedure
in general, same as Method 5
place 100ml water in first three impingers

SOLVAY2016_1.4_001732
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silicone grease use is not recommended
in general, sample recovery as in Method 17
post-test N, purge recommended, but optional
if little SO, present (impinger Ph > 4.5), purging not
necessary
detach probe and purge, with ice in impinger box (maintain gas
temp. < 20°C)
purge for 1 hour at 20 lpm
operate meter box pump at < 20 lpm
sample handling as follows:
Container #1, #2 and $3 - as in Method 5, 201, etc.
Container #4 - Impinger contents

* measure liquid volume or weight

* transfer to clean sample bottle

*# rinse twice with water

* make sample bottle and liquid level
Container #5 - MeCl, rinse

* rinse twice with MeCl,

* save rinse in clean glass jar

* mark bottle and level
Container #6 - water blank
Container #7 - MeCl, blank
Container #8 - acetone blank

Analysis
record data on sheet such as Figure 202-3
Containers #1, #2 and #3 - as detailed in Method 5 or 201 etc.
Container %4 and #5 - organic fraction
* measure liquid volume of each container
* save 5 ml aliqual of #4 for IC analysis of sulfates
* extract organics by mixing #4 and 45 contents in a
1000ml separatory funnel
after separation, drain off MeCl, phase
add 75ml MeCL, to funnel, mix and drain
repeat with another 75ml MeCl,
* each time, leave some MeCl, in funnel to ensure no
water collected in organic phase
* place extract in tared 350ml weighing tin
* evaporate at room temperature and pressure
* desiccate 24 hr. and weigh
Container #4 and #5 - inorganic fraction
evaporate aqueous phase to soml on a hot plate
redissolve residue in 100ml water
add fine drops phenolphthalein
add concentrated NH,OH until sample turns pink
evaporate to dryness in a 105°C oven
desiccate 24 hr. and weigh
NH,OH addition is optional when little SO, present i.e.
if pH > 4.5, NHOH not necessary
Container #4 aliquot - sulfate
* refer to Method 57 for IC Sulfate analysis
* if NH,OH not added omit this step
* determine sulfate in a aliquot by IC
* calculate correction factor

* % %

* % % % % % %
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Barometer
calibrate against mercury-in-glass barometer

Probe cyclone and nozzle

need not be calibrated if «cyclone meets Figure 12
specifications and nozzle meet appendix B specifications

if not, test cyclone and nozzle combination against
specifications of Table 1

perform triplicate test at the 15 conditions of Table 2
perform tests in a suitable wind tunnel

calibration requires generation and measurement of solid,
monodispersed test aerosol :

from the calibration data, determine the cyclone flow rate at
which Dgy is 10um

for acceptance of cyclone, d<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>